Abstract
Introduction
Dietary fibers are defined as polysaccharidic components of vegetables, which cannot be digested in the small intestine (except for a certain limited degradation of pectin). Some of them can be digested in the colon.
A part of the dietary fibers carry on a structural role within the vegetable sources they derive from, at the same time being insoluble in water. They are represented by cellulose, hemicellulose and lignin. They are mostly found in whole grain, bran and wholemeal bread. Another part of dietary fibers have a restorative role for injured segments of plants and are soluble in water. They are represented by pectins, gums, mucilage and certain hemicellulose. They are mostly found in legumes, lentils, beans and peas, fruits (especially apples and citrus fruits), oats, barleycorn, root crop and green vegetables [1, 2] .
The first division of dietary fibers normalizes the bowel movements by softening the stool, as well as having a minimal role on blood glucose, insulin and lipid levels.
The second division of dietary fibers forms gels which partially impound nutrients (carbohydrates, lipids, mineral salts) and reduce their absorbtion rate. At the same time, the soluble fibers extend the gastric emptying time, thus retarding evacuation of the high quantity of carbohydrate supply to the intestinal lumen, for absorption. This way, they generate a reduction in the amplitude of postprandial glycemic response. From this point of view, the most efficient fibers are the ones with high viscosity, which, apart from delaying gastric emptying, also limit the diffusion of digested food, extending the digestion of complex carbohydrates [3] .
Besides the effects mentioned above, dietary fibers reduce the post-prandial glycemic ascent by several mechanisms: increased insulin sensitivity, the elaboration (by means of colonic fermentation of dietary fibers) of certain agents which reduce gluconeogenesis, the decreased activity of pancreatic amylase and its delayed entrance through the intestinal gel towards carbohydrate sources. Due to these properties, the degree of carbohydrates can increase in the diabetic diet up to 50 -60 %, without inducing negative disturbances upon the glycemic curve. For the same amount of carbohydrates, the addition of dietary fibers can reduce the level of blood glucose up to 10 -20 % [4] .
By means of their healthy effect upon the metabolic control of diabetes, it is expected that an increase in the proportion of dietary fibers in the diet of these patients could have positive effects. There are studies which point out a higher rate of diabetes amongst populations who consume a diet deficient in dietary fiber [5] .
Dietary fiber intake recommendations
It is recommended to use at most 35 -40 grams of dietary fibers in the diabetic diet because, otherwise, phenomenon of digestive intolerance can occur. In order to avoid dyspeptic disorders such as abdominal pain, flatulence, etc., we begin with a low quantity of dietary fibers, which is subsequently progressively increased.
As a general rule, it is advised to avoid the addition of commercial dietary fibers, and, as much as possible, to resort to vegetable fibers included as part of diet.
Beside the beneficial effect upon the carbohydrate metabolism, the presence of dietary fibers in amounts of 40 grams per day can decrease total and LDL cholesterol and triglycerides level. The lipid profile tends to normalize, correlated to the decrease of blood glucose level, which favors the reduction of risk regarding diabetic macroangiopathy [4, 5] .
In order to facilitate the selection of foods rich in vegetable fibers, especially the non cellulose ones (involved the most in the reduction of intestinal absorption of carbohydrates and lipids), we describe in Table 1 the main categories of foods rich in fibers [6] .
As general information on increasing the dietary fiber intake, it is recommended eating wholemeal bread instead of white bread, whole grains instead of refined grains, unpeeled fruits with seeds instead of fruit juice, the addition of vegetables, beans and peas, etc. [7] .
In order for the intestinal gelling process to optimally unfold, the intake of dietary fibers must be associated to an adequate fluid intake increase. Fluid intake should be administered in amounts dictated by thirst, except for cases of advanced kidney failure not receiving hemodialysis. In the latter situation, fluid restriction is applied considering water balance. Water should not be ingested with meals, because it exaggerates postprandial glucose increase following the rapid evacuation of stomach content.
The intake of large amounts of fibers can delay or reduce the maximum response to carbohydrate intake, thus predisposing patients who receive antidiabetic drugs to hypoglycemia, if the drug dose is not adjusted so as to compensate for this effect [8] .
It should be noted that for people at risk of mineral deficiency (postmenopausal women, elderly and children during growth), given the chelator effect of dietary fibers, it is recommended to provide additional intake of calcium, magnesium, phosphorus and trace elements. Table 1 . The content of dietary fibers in foods (grams/100 grams of product) (Adapted after [6] 
Conclusions
Dietary habits are major contributors to diabetes. Dietary fibers represent a heterogenous category, and there is still much to understand as to which foods should be preferred to maximize the metabolic effects of fibers, including influences on the gut microbiota. A promising factor contributing to the beneficial effects of insoluble dietary fiber consumption could be increased insulin sensitivity. There are indications that only water-soluble fibers are active on plasma glucose and lipoprotein metabolism in humans. All these factors require further research in future studies.
